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23/2003 PREFACE 


This is one of a series of manuals prepared by the 
technical staff of the National Mine Health and 
Safety Academy. This manual discusses the 
symptoms, causes, anatomy, prevention, diagno- 
sis, and treatment of carpal tunnel syndrome 
(CTS). 


During the last few years, reports of repetitive 
motion injuries have risen dramatically in the 
workplace. These injuries, which are frequently 
referred to as “Cumulative Trauma Disorders,” 
are being reported at alarming rates. Some in- 
dustries claim that carpal tunnel syndrome is 
one of their most disabling and costly medical 
problems. 


Other manuals available in this series are listed 
on the inside back cover. Multiple copies may 
be ordered for $2 each. Single copies of Safety 
Manuals may be obtained free of charge from: 


National Mine Health and Safety Academy 
Instructional Materials Department 
Printing and Property Management Branch 
1301 Airport Road 
Beaver, WV 25813-9426 


Phone: 304-256-3257 
E-mail: DistributionCenter@msha.gov 
FAX: 304-256-3368 
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INTRODUCTION 


You might think that Carpal Tunnel Syndrome 
(CTS) is a condition of the information technol- 
ogy age from long hours of computer keyboard- 
ing, but CTS is not new to the medical 
profession. Evidence of CTS symptoms can be 
found in medical records dating back to the be- 
ginning of the 20th century. 


More than a century ago, Sir James Paget de- 
scribed carpal tunnel syndrome as a condition 
where compression of the median nerve oc- 
curred following a fracture of the wrist. In 1913, 
P. Marie and C. Foix described the disease and 
recommended treatment. As late as 1950, there 
were only twelve reports of carpal tunnel syn- 
drome symptoms. 


By 1987 a national survey of 400 hand sur- 
geons showed that each surgeon on the average 
saw 117 patients per year with CTS and 58 per- 
cent required surgery. This is equivalent to 65 
surgical cases per year for each surgeon, with a 
collective total of 26,000 CTS operations per 
year. 


These hand surgeons represented only one 
group of physicians who were performing sur- 
gery for CTS. The number of CTS operations is 
undoubtedly much higher, and does not include 
patients with CTS who are receiving nonsurgical 
treatment. 


In recent years, more and more cases of workers 
afflicted with CTS have been reported. One rea- 
son for this increase may be automation and job 
specialization. Workers' tasks have been split 
where a given job may involve only a few ma- 
nipulations performed thousands of times per 
workday. Increased awareness of work-related 
risk factors in the onset of CTS 1s reflected in the 
growing number of requests for health hazard 
evaluations (HHE) received by NIOSH to inves- 
tigate such suspected problems. These problems 
are being reported in all types of workplaces 
where workers perform intensive repetitive 
tasks with their hands. 


According to the Bureau of Labor Statistics, dis- 
orders associated with repeated trauma account 
for about 60 percent of all occupational 1ll- 
nesses. Of all these disorders, carpal tunnel syn- 
drome is the condition most frequently reported. 


Carpal tunnel syndrome has become a major 
health concern in the workplace because of its 
effect on employees; it disrupts work schedules, 
affects production and increases workers’ com- 
pensation costs, in addition to causing personal 
suffering and disability. 


Many companies have established programs to 
reduce the cost of CTS in the work environment. 


WHAT IS 
CARPAL TUNNEL SYNDROME? 


The carpal tunnel receives its name from eight 
bones in the wrist called carpals. They form a 
narrow tunnel-like structure or passageway. The 
tunnel is about as big around as your thumb on 
the palm side of your wrist and is filled with ten- 
dons. This tunnel provides a pathway for the 
median nerve (a bundle of nerve fibers) to your 
hand and nine tendons that control finger move- 
ment. If anything takes up room in the canal, it 
becomes too tight and the nerve in the canal be- 
comes “pinched.” 
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Repetitive flexing and extension of the wrist 
may cause thickening or swelling of the protec- 
tive sheath which surrounds each of the tendons. 
The swollen tendon sheaths, or tenosynovitis, 
apply increased pressure on the median nerve. 
Pinching of the nerve through swelling can 
cause numbness and tingling in the hand. The 
symptoms caused by swelling or thickening in 
the carpal tunnel is called carpal tunnel syn- 
drome (CTS). 


Carpal Tunnel Syndrome develops gradually 
and affects the wrist, hand, and forearm. It is a 
common and potentially debilitating occupa- 
tional illness associated with cumulative trauma 
disorders (CTD). 


CTS is common and can occur in anyone with 
the highest risk for those between 40 and 60 
years of age. Women are three times more likely 
to develop CTS than are men, with an estimated 
lifetime risk as high as 7 percent. Fortunately, 
carpal tunnel syndrome related to pregnancy 
and oral contraceptives almost always improves 
after childbirth or the discontinued use of birth 
control pills. 


Certain conditions, such as obesity, diabetes, 
and rheumatoid arthritis have been associated 
with an increased risk of carpal tunnel syn- 
drome. 


Activities with forceful and repetitive use of the 
hands and wrists also have been linked to the 
condition. However, the evidence is not clear on 
exactly which types of activities cause the syn- 
drome. In particular and contrary to much popu- 
larly held belief, there isn't strong scientific 
evidence to link computer use to carpal tunnel 
syndrome. 


The evidence is stronger for a connection to spe- 
cific kinds of heavy and repetitive assembly line 
work and work involving prolonged, heavy 
gripping and use of vibrating tools. 


Fortunately, for most people who develop car- 
pal tunnel syndrome, proper treatment usually 
can relieve the pain and numbness and restore 
normal use of the wrists and hands. 


ANATOMY 


At the base of the palm of the hand is a tight canal 
or carpal tunnel. Tendons and a nerve from the 
forearm to the hand have to pass through the car- 
pal tunnel to get into the hand. The only nerve 
that passes through the tunnel is the median 
nerve. It provides the sensation of feeling to the 
thumb, index and middle fingers, and half of the 
ring finger toward the thumb. It also controls the 
thumb muscles which allow the act of pinching or 
grasping objects. The fifth finger or little finger is 
not involved because it is supplied by another 
nerve that does not pass through the carpal tun- 
nel. Other muscles provide sensation to the re- 
mainder of the hand and control hand movement 
but do not pass through the carpal tunnel and are 
not involved in carpal tunnel syndrome. 
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The carpal tunnel is snug. There is just enough 
room for the tendons and the median nerve to 
pass through it. If the tunnel becomes too tight 
for any reason, the nerve is pinched. When the 
nerve is pinched, numbness and tingling can oc- 
cur. 


The carpal tunnel consists of bones and liga- 
ments and does not stretch if swelling and/or 
inflammation occur. As swelling increases, 
pressure on the median nerve increases. When 
the pressure is extended for a long period, the 
median nerve can no longer function normally 
and the pain and numbness can worsen. 


By the time a person has symptoms of numb- 
ness, pain, or movement problems, damage has 
usually occurred. Tests can be performed by a 
professional that will determine whether the 
condition is early, moderate, or severe. 


SYMPTOMS 


The symptoms of CTS often start gradually and 
infrequently as vague aching in the wrist that 
can extend to your hand or forearm. Once the 
hand and wrist are rested, there may be no symp- 
toms at all. The symptoms worsen with the in- 
creased use of the hand and wrist. 


Some of these symptoms are painful tingling or 
numbness in the fingers or hand, especially the 
thumb, index, middle, or ring fingers, but not the 
little finger. This may occur in one or both 
hands. 


The pain sometimes occurs while sleeping and 
is often painful enough to disturb sleep. The 
pain may radiate or extend from the wrist up the 
arm to the shoulder or down into the palm or fin- 
gers, especially after forceful or repetitive use. 
This usually occurs on the palm side of the fore- 
arm. There is also a feeling of uselessness or 
weakness in the hands and fingers with a ten- 
dency to drop objects. 


The fingers are sometimes described as feeling 
swollen, even though little or no swelling can 
be seen. There is also a decreased ability and 
power to squeeze things or a sense of weakness 
in the hands and a tendency to drop objects. 
Many people with CTS are unable to differenti- 
ate hot from cold by touch, and experience an 
apparent loss of strength in their fingers. They 
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appear clumsy in that they have trouble per- 
forming simple tasks such as tying their shoes or 
picking up small objects. 


In advanced cases, the thenar muscle weakens, 
strength is lost, and there could be a loss of feel- 
ing In some fingers. 


CAUSES 


Carpal Tunnel Syndrome can have a variety of 
causes and often results due to a combination of 
factors. Since the median nerve provides sensa- 
tion to the thumb, index, middle, and ring fin- 
gers, pressure on the nerve or anything that 
reduces the space may cause CTS. 


The most common cause of CTS is repetitive 
flexing and extending of the tendons in the hand 
and wrist, especially when done forcefully and 
for prolonged periods without rest. When you 
flex your hand or fingers the flexor tendons rub 
against the walls of the carpal tunnel. If you al- 
low your hand time to recover, this rubbing usu- 
ally will not lead to irritation. The amount of 
recovery time needed varies from person to per- 
son - from seconds to hours. When you do not let 
your hand or wrist recover from the flexing or 
the work it was doing, carpal tunnel syndrome 
can begin. 


Swelling on the tendons or repeated pressure on 
the median nerve can also lead to CTS or make it 
worse if the condition already exists. The exact 
cause of the swelling may not be known, but 
some causes may include bone spurs or a previ- 
ous fracture. 


Some conditions and factors that can cause CTS 


are. 


> 


Lack of lubrication of the flexor tendons of 
the wrist (A person with less lubrication of 
those tendons are more likely to get CTS.) 


> An injury to the wrist or lower arm 


» A fracture of one of the wrist bones. 
» Thyroid disorders, arthritis, diabetes, and 


hormonal changes relating to pregnancy, 
menopause, and use of birth control pills 


> Job stress 


Alcoholism (There is more frequency of CTS 
in alcoholics.) 


Overuse or strain in tasks that require repeti- 
tive, forceful, awkward, and stressed mo- 
tions of the hand and wrist — such as the use 
of power tools and heavy assembly line 
work. 


Less common causes are nerve problems or 
pressure on the median nerve at more than 
one location. 


Some studies have indicated that typing or com- 
puter use may cause carpal tunnel syndrome, but 
scientific evidence for this is weak. (A study, 
published June 2001 in the journal, Neurology, 
found that computer users experienced carpal 
tunnel syndrome at frequencies comparable to 
estimates for the general public.) 


12 





It is not clear which activities can cause carpal 
tunnel syndrome. If your work or hobbies are 
hand-intensive, involving a combination of 
awkward, repetitive wrist or finger motion, 
forceful pinching or gripping and working with 
vibrating tools, you may be at higher risk of de- 
veloping the condition. 


As stated earlier, swelling of the tendons that 
line the carpal tunnel causes CTS. Although 
there are many reasons for developing this 
swelling of the tendon, it can result from repeti- 
tive and forceful movements of the wrist during 
work and leisure activities. Research conducted 
by the National Institute for Occupational 
Safety and Health (NIOSH) indicates that job 
tasks involving highly repetitive manual acts, or 
necessitating wrist bending or other stressful 
wrist postures, are connected with incidents of 
CTS or related problems. It is apparent that this 
hazard is not confined to a single industry or job 
but occurs in many occupations especially those 
in the manufacturing sector. Indeed, jobs in- 
volving cutting, small parts assembly, finishing, 
sewing, and cleaning seem predominantly asso- 
ciated with the syndrome. The factor common 
in these jobs is the repetitive use of small hand 
tools. 


PREVENTION 


There are no proven strategies to prevent CTS, 
but avoiding or reducing the number of repeti- 
tive wrist movements whenever possible can 
help. Also, using properly designed tools and 
equipment can reduce the risk of injury. 


There are steps you can take and devices are 
available to lower your chances of developing 
carpal tunnel syndrome. 


> Wrist Angle: When you position the key- 
board properly your wrists will rest comfort- 
abiy on the table in front of it. Some 
keyboards have risers 1n them that make 
them stand above the table top which causes 
bending of the wrists to hit all the keys. Such 
wrist bending motion 1s a common cause of 
CTS. It 1s recommended that you get a wnist 
rest if you have to bend your wrists. Wrist 
rests are inexpensive accessories that can 
help save your wrists. 


> Elbow Angles: When your hands are resting 
comfortably on the keyboard and your upper 
arms are vertical, note the angle between 
your forearm and your upper arm. If the angle 
is elevated, raise your seat. If your forearm 
and lower arm are pointing downward, lower 
your seat. It is also important that your legs be 
at 90 degree angles as compared to your 
lower arms. If you find yourself in the correct 
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position with your legs but not your wrists, 
try a wrist rest. 


Waist and Back Angles: Good posture of 
the waist and back are also critical factors in 
preventing CTS. Your legs and arms need to 
be at a 90 degree angles. If your arms and 
your legs are not at 90 degree angles, reposi- 
tion so that both arms and legs are within the 
90 degrees. If your legs are too high you 
need to raise your chair. 


When your back is curved, you are putting stress 
on the back, the wrists, waist, upper shoulders, 
neck, and other areas. This curved posture will 
most likely lead to a loss of 90 degree angles in 
the waist, back, and wrist. It could also lead to 
the occurrence of CTS. The best support for 
your back, waist, and wrists is sitting straight up 
with your legs and lower arms both at 90 degree 
angles to each other. 


>» Feet: Your feet should rest comfortably flat 


on the floor in front of you. If you have a 90 
degree angle on your legs and on your lower 
arms and your feet do not reach the floor 
comfortably, the use of ergonomic products 
can correct these problems. 


Ergonomics: Proper seating and position is 
a must to good ergonomics. To obtain 
proper seating and position, the height of the 
backrest and the seat of your chair should be 
adjustable. Arm rests on chairs are also help- 


ful. Proper posture must be maintained at all 
times while being comfortable. The best and 
easiest way to good ergonomics 1s to find the 
best products that meet your comfort level 
and provide the best prevention against 
CTS. 


PROPER POSTURE CANNOT BE 
STRESSED ENOUGH 


Exercises 





Exercising before starting work and during 
breaks can help prevent carpal tunnel syndrome. 


A team of orthopedic surgeons developed spe- 
cial exercises that can help prevent carpal tunnel 
syndrome. 


The exercises, which should be done before 
starting each work shift and after each break, de- 
crease the median nerve pressure responsible for 
CTS. 


In addition, the research also determined that 
newly-diagnosed carpal tunnel syndrome pa- 
tients should not do everyday activities such as 
ring a doorbell, hold a coffee cup, or push a 
shopping cart with the affected hand for the first 
7 to 10 days of conservative, nonsurgical treat- 
ment. 


‘These simple activities were found to substan- 
tially increase intra-tunnel pressure on the me- 
dian nerve of the wrist, thus worsening the 
condition,” said senior author Houshang Seradge, 
M.D., clinical assistant professor of orthopedic 
surgery, University of Oklahoma Health Sci- 
ences Center, Oklahoma City. 


“Any hand/wrist movement will actually reduce 
the benefit obtained by wearing a wrist 
brace/splint,” said Dr. Seradge. 


Dr. Seradge also said that for optimal effect, the 
CTS patient's hand must be immobilized com- 
pletely, except for regimented hourly exercises, 
for at least one week. Then the patient can 
slowly go back to simple activities. 


In the study, orthopedic researchers measured 
the pressure on the median nerve in functional 
positions of 102 hands (92 people). A total of 81 
hands had documented carpal tunnel syndrome. 


Whenever a participant made a fist, pointed a 
finger, or pushed an object, the pressure in- 
creased significantly. “For workers with carpal 
tunnel syndrome, these simple actions could in- 
fluence their outcome,” he said. 


The orthopedic surgeons then gave the patients 
the special exercises and measured the pressure 
again. After just one minute of active or passive 
exercise of the wrist and fingers, the pressure 
dropped and remained below the resting intra- 
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tunnel measure for over 10 minutes of continu- 
ous measurement. 


Dr. Seradge said that workers with hand- 
intensive jobs should do a five-minute exercise 
warm-up before starting work (just as runners 
stretch before a run to prevent injury) and after 
each break. The exercises are: 


» Extend and stretch both wrists and fingers 
acutely as if they are in a hand-stand posi- 
tion. Hold for a count of 5. 





>» Straighten both wrists and relax fingers. 
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> Make a tight fist with both hands. 
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» Then bend both wrists down while keeping 
the fist. Hold for a count of 5. 





» Straighten both wrists and relax fingers, for 
a count of 5. 


(i 


( 
aS 
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» The exercise should be repeated 10 times. 
Then workers should let their arms hang 
loosely at their sides and shake them for a 
couple of seconds. 





“Depending on the type of work, employees 
should also do a slow isometric and isotonic ex- 
ercise for posturing and toning of neck and 
arms,” Dr. Seradge said. 


In addition to keyboard operators, factory work- 
ers, and typists, also at risk for carpal tunnel syn- 
drome are workers whose jobs require holding 
actions, such as barbers and bus drivers. 


Studies show that most people use more force 
than needed to perform most tasks involving the 
hands. If possible, reduce the force and relax 
your grip when performing tasks. 
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It is important to alternate tasks and give your 
hands a break by stretching and bending them 
every 15 to 20 minutes. 


Cold environments can add to the pain and stiff- 
ness of your hands. If your job permits, use 
gloves or use fingerless gloves that keep your 
hands and wrists warm. 


“In the long run, daily exercises, combined with 
job modification, will save employers money 
that they would have had to spend on carpal tun- 
nel syndrome surgery for workers,” said Dr. 
Seradge. 


DIAGNOSIS 


If you are having symptoms that you think might 
be due to carpal tunnel syndrome, interference 
with your normal activities — including sleep — 
and they persist for more than 2 weeks, see your 
doctor. If the condition is left untreated, nerve 
and muscle damage can occur. 


Evaluation and diagnosis is to be done by a doc- 
tor, who will obtain a full history of the problem. 
This will then be followed by a physical exami- 
nation. Your description of the problems and 
symptoms you are having, as well as the physi- 
cal examination, are very important parts of the 
examination. 


ZS 


If you have some of the symptoms of early CTS, 
see a doctor before it is further aggravated. The 
most painful cases of CTS are the cases that 
have gone undetected or untreated for a long 
time. If CTS can be caught in its early stages, 
most of the pain and possibly all of the disability 
can be avoided. At the first symptom of CTS, 
see a doctor. 


TREATMENT 


Symptoms often improve with treatment, but as 
many as half of the cases eventually require sur- 
gery. Surgery is often successful but complete 
healing may take months. 


Non-Surgical Treatment 


In the early stages of carpal tunnel syndrome, a 
brace can be used. The brace is usually used at 
night to decrease the symptoms of numbness 
and pain. The brace keeps the wrist 1n a neutral 
position which allows the carpal tunnel to be at 
its largest size so the nerve has as much room as 
possible. The brace may be used during the day 
to help reduce symptoms as well. 


Prescribed anti-inflammatory medications may 
help control swelling as well as exercises. 
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analysis, hazard prevention and control, medical 
management, and training and education. 


Worksite Analysis 


Worksite analysis is the first major element for an 
effective ergonomics program. The analysis 
identifies existing hazards and conditions, opera- 
tions that create hazards, and areas where hazards 
may develop. This includes examining and track- 
ing injury and illness records to identify patterns 
of traumas or strains that may indicate the devel- 
opment of CTS. The objectives of worksite anal- 
ysis are to recognize, identify, and correct 
ergonomic hazards. 


Prevention and Control 


After identifying ergonomic hazards through 
the worksite analysis, the next step is to design 
measures to prevent or control these hazards. A 
system for hazard prevention and control is the 
second major element for an effective ergonom- 
ics program. 


Ergonomic hazards are prevented primarily by 
effective design of the work station, tools, and 
job. To be effective, an employer's program 
should use appropriate engineering and work 
practice controls, administrative controls, and 
personal protective equipment to correct or con- 
trol ergonomic hazards. 
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NIOSH recommendations for controlling carpal 
tunnel syndrome have focused on ways to re- 
lieve awkward wrist positions and repetitive 
hand movements, and to reduce vibration from 
hand tools. NIOSH recommends redesigning 
tools or tool handles to enable the user's wrist to 
maintain a more natural position during work. 
Other recommendations have involved modi- 
fied layouts of work stations. Still other ap- 
proaches include altering the existing method 
for performing the job task, providing more fre- 
quent rest breaks, and rotating workers across 
jobs. As a means of prevention, tool and process 
redesign are preferable to administrative means 
such as job rotation. 


The frequency and severity of CTS can be mini- 
mized through training programs that increase 
worker awareness of symptoms and prevention 
methods, and through proper medical manage- 
ment of injured workers. 


Engineering Controls 
Beneficial engineering changes include: 


>» Automating certain stressful jobs. An exam- 
ple is the use of a screwdriver that requires a 
great amount of force, strength, and pressure 
on the base of the palm. After analysis of a 
task, ergonomic principles may dictate the 
use of mechanical means to install or re- 
move screws. 
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> 
> 


Suspending heavy or cumbersome tools 
above the work station to eliminate the 
stress of lifting 

Padding work station fixtures to provide an 
arm rest area 


Designing certain right angle tools to reduce 
the need for flexing the wrist 


Supplying workers with tools that fit the job 
Redesigning tools and equipment 


Administrative Controls 


Beneficial administrative precautions include: 


> 
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Early diagnosis and treatment. Since CTS 
is a chronic degenerative disorder, control- 
ling the disorder with early treatment may 
prevent the necessity for surgery. Thus, early 
treatment may reduce pain, lost time, and 
cost. 

Job rotation. The simplest administrative 
change is job rotation - making certain that 
no employee performs a stressful task for 
prolonged periods. 


Job retraining. Retraining workers to perform 
certain job tasks more safely or in a different 
manner is sometimes a practical solution. 
Showing a different tool grip or repositioning 
the worker in relation to the work surface can 
dramatically reduce stressful motions. Under 
most circumstances, the safety engineer can 
determine if either option is possible in a 


given situation. However, changes of this 
sort may not provide protection for every 
worker performing the same job. Also tell- 
ing an employee to change work habits de- 
veloped over years is often easier said than 
done. 


Job reassignment. If a certain flexed wrist 
motion is necessary in a job task, the occupa- 
tional health professional may suggest tempo- 
rary reassignment to job tasks that do not 
require repetitive flexing and extending the 
wrist. 

Posture. Posture not only affects the hand 
and wrist but also the body, arms, and fore- 
arms. Incorrect posture while performing a 
task will result in undue overloading of body 
muscles. The upper arms should be held close 
to the body and the forearms slightly in- 
cluded while performing work. While sitting, 
the body should be supported with a firm 
chair and properly adjusted backrest and a 
footrest. The posture of the wrist should be in 
line with the hand to prevent pinching within 
the carpal tunnel. 


Administrative changes in the workplace can be 
simple and effective preventive measures when 
used with environmental changes. Redesigning 
tools may not always be possible and can be a 
more slowly-implemented solution. 
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Personal Protective Equipment 


Personal protective equipment (PPE) actually 
prevents the performance of stressful move- 
ments. PPE may include splints, special gloves, 
and wrist restraints. 


Wearing specially designed gloves or restraints 
on the job and at home can significantly benefit 
workers subject to harmful wrist movement or vi- 
bration. PPE should restrict harmful wrist move- 
ments, adjust for proper fit, be durable and 
comfortable, and allow adequate dexterity. A re- 
straint need not completely immobilize the wrist 
to be effective. 


The more comfortable the restraint, the more 
likely the person will use it. When considering 
comfort, examine both internal and external fea- 
tures for the following: 


» Are there any internal seams or bulges that 
might chafe, bind, or reduce blood circula- 
tion? 

> Can the individual easily put on and remove 
the restraint? 

» Is it constructed of breathable materials to 
prevent excessive heat and perspiration? 

>» Can the individual adjust the restraint to en- 
Sure a proper fit? 


> Will the restraint hold up under the rigors of 
the job? 
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> Can the restraint be worn comfortably on the 
job? 

>» Does the restraint have a perspiration- 
absorbent lining? 


When selecting carpal tunnel gloves or wrist re- 
straints, take into consideration the amount of 
manual dexterity a worker retains. Even stan- 
dard work gloves reduce dexterity to a certain 
degree. For greatest worker acceptance, carpal 
tunnel restraints must not prevent a worker from 
easily accomplishing required job _ tasks. 
Matching the requirements of specific jobs to 
the proper restraint 1s an important factor. 
Fingerless restraints and gloveless wrist re- 
straints, for example, have approval from work- 
ers requiring additional touch sensitivity and 
dexterity. 


Where jobs involve working with tools that vi- 
brate, it is a good idea to consider PPE that also 
incorporates a vibration-dampening material. 
The PPE should be constructed in such a way 
that it not only absorbs the vibration, but also 
distributes it across the largest surface area pos- 
sible, including the fingers. 


Personal protective equipment should not be 
used in place of proper ergonomic design of the 
workplace and changes in work procedures. 
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Medical Management 


Implementation of a medical management sys- 
tem is the third major element in the employer's 
ergonomics program. Proper medical manage- 
ment is necessary to eliminate or reduce the risk 
of development of Cumulative Trauma Disorder 
(CTD) signs and symptoms through early iden- 
tification and treatment, and to prevent future 
problems through development of information 
sources. 


Thus, an effective medical management pro- 
gram for CTDs is essential to the success of an 
employer's ergonomics program. In an effective 
program, health care providers will be part of 
the ergonomic team, interacting and exchanging 
information routinely to prevent and properly 
treat CTDs. 


The elements of a medical management pro- 
gram for CTDs and related ergonomic issues 
need to ensure early identification, evaluation, 
and treatment of signs and symptoms; and to aid 
in their prevention. Standard procedures should 
be established for the medical management of 
work-related illnesses or injuries. 


Conservative treatment prescribed by a physi- 
cian includes a simple metal-reinforced splint 
with Velcro straps for easy application and re- 
moval that prevents flexing and extending of the 
wrist. The splint should be worn after work and 
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particularly during sleeping hours. The splint 
decreases the motion that causes the irritation. 


Anti-inflammatory medications may be pre- 
scribed. Generalized swelling may add to pres- 
sure buildup within the tunnel and diuretics may 
be prescribed. 


If there is no response, or inadequate response, 
to conservative treatment while an employee is 
still on the job, then it is appropriate to remove 
the employee from work and continue conserva- 
tive treatment while the individual rests from 
work. If conservative measures fail and the de- 
gree of disability warrants, surgical treatment 
may be required. 


The need for surgery for carpal tunnel release is 
indicated when pain is severe, there is deteriora- 
tion of the muscles of the thumb, and the conser- 
vative treatment does not provide enough relief. 
Some patients will still have the same degree of 
problem despite surgical release of the wrist lig- 
ament, especially if they must return to the same 
job with repetitive wrist motions. 


Successful treatment, either conservative or sur- 
gical, should result in less tingling and pain, im- 
provements in the sensation of the fingers, and 
should stop muscle degeneration. Even during 
the first night after surgery, the patient may no- 
tice the absence of pain and tingling. But sensa- 
tion may not return until after a few months. 


a2 


Some patients may continue to have numbness 
for several months. Occasionally, patients may 
develop sympathetic dystrophy (pain and stiff- 
ness) following the surgery. This will require 
prolonged therapy and will increase the disabil- 
ity. If the ligament is not completely cut during 
the surgery, the symptoms will persist. How- 
ever, most people usually get relief from sur- 


gery. 


Training and Education 


The fourth major program element for an effec- 
tive ergonomics program is training and educa- 
tion. The purpose of training and education is to 
provide sufficient information to employees 
about the ergonomic hazards to which they may 
be exposed. This information will permit them 
to protect themselves and adequately train them 
about the employer's ergonomics program. 


Training and education are critical components 
of an ergonomics program for employees poten- 
tially exposed to ergonomic hazards. Training 
allows managers, supervisors, and employees to 
understand ergonomic and other hazards associ- 
ated with a job or production process, their pre- 
vention and control, and their medical results. 


Supervisory personnel and employees should be 
educated about carpal tunnel syndrome and in- 
structed to report early symptoms. Individuals 
working in areas prone to the disorder should be 
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periodically interviewed to uncover potential 
cases of CTS. They should be advised not to al- 
low the pain to increase before requesting treat- 
ment. 


It is not always necessary to immediately re- 
move a worker from the work force who has 
been diagnosed as having carpal tunnel syn- 
drome. Fortunately, appropriate preventive 
measures can reduce carpal tunnel syndrome 
symptoms. 


Substantial research has been conducted, and is 
continuing, to understand and provide preven- 
tive measures to minimize or alleviate CTS. It 
only makes good sense for a company to estab- 
lish proper work conditions, thus helping pre- 
vent CTS and the cost associated with time off 
from work and treatment. 


Management Commitment 


The implementation of an effective ergonomics 
program includes a commitment by the em- 
ployer to provide the visible involvement of top 
management. This will show all employees, 
from management to line workers, that manage- 
ment has a serious commitment to the program. 
An effective program should have a team ap- 
proach, with top management as the team 
leader, and should include: 
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» Management's involvement that shows per- 
sonal concern for employee safety and 
health by the priority placed on eliminating 
the ergonomic hazards. 


» A policy that places safety and health on the 
same level of importance as production. The 
responsible implementation of this policy 
requires management to integrate produc- 
tion processes and safety and health protec- 
tion to ensure that this protection is part of 
the daily production activity. 


>» Employer commitment to assign and com- 
municate the responsibility for the various 
aspects of the ergonomics program so all 
managers, supervisors, and employees in- 
volved know what is expected of them. 


>» Employer commitment to provide adequate 
authority and resources to all responsible 
parties, so assigned responsibilities can be 
met. 


>» Employer commitment to ensure that each 
manager, supervisor, and employee respon- 
sible for the ergonomics program in the 
workplace is accountable for carrying out 
those responsibilities. 


Return to Work Issues 


The length of time off from work will vary from 
a few days to sedentary operations to 8 to 12 
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weeks for heavy manual labor or for those who 
must do repetitive motions. Therapy by a trained 
therapist can shorten the time off work by grad- 
ually increasing hand strength and dexterity. 
Even so, grip strength may be permanently re- 
duced by an average of 10 percent after surgery. 


The pain caused by CTS diminishes after sur- 
gery, but full relief is gradual and takes several 
weeks or months. Normal sensations usually re- 
turn in a year, but the middle finger may remain 
numb for a longer period. Recurrence of CTS in 
the same hand 1s rare. 


The possible causes of the original CTS should 
be determined and steps taken to eliminate 
them. 


SUMMARY AND 
RECOMMENDATIONS 


Cumulative trauma disorders of the upper ex- 
tremities are a major cause of lost work in many 
industries. Reported risk factors include repeti- 
tive and forceful exertions, certain postures, me- 
chanical stress, low temperatures, improperly 
fitted gloves, and vibration. 


It is important to emphasize that the disorder is 
related to occupational factors, nonoccupa- 
tional factors, and nonoccupational factors ag- 
gravated by the occupation. 
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A physician knowledgeable in the disorder 
should evaluate an individual who exhibits the 
noted symptoms and is suspected of suffering 
from CTS. Diagnosis can be made on the basis 
of decreasing sensation, a wrist flexing test, and 
electromyogram (EMG) which measures nerve 
motor conduction. 


Treatment will vary depending on the extent of 
the disorder and other factors. Conservative 
treatment, which the physician may advise when 
observing initial symptoms, involves immobi- 
lizing the wrist and splinting to provide support. 
All activities that may be contributing to the 
syndrome should be discontinued until symp- 
toms have diminished. 


During the later stages of the disorder, 
anti-inflammatory medication may help control 
the disease. Ultimately, surgery may be required 
to reduce compression of the median nerve. 


The goal for workers at risk should be to prevent 
CTS through the use of ergonomics and work 
task adjustments. Medical exams are needed to 
detect any CTS cases early enough for treatment 
to be effective. 
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Other Cumulative Trauma Disorders 


> 


> 


Tenosynovitis. Irritation of the tendon 
sheaths in the arm with swelling that can 
cause carpal tunnel syndrome. 


DeQuervain's disease. Narrowing of the 
tendon sheath in the muscles of the thumb. 
Common in women workers who perform 
repetitive tasks that involve firm grips. 


Trigger finger. A form of tenosynovitis that 
can occur when any finger other than the 
thumb is repeatedly flexed against pressure. 


Tendonitis. An inflammation of a tendon- 
muscle junction. It's one of the more com- 
mon job-related, degenerating shoulder 
joint diseases. 


Tennis elbow. Also called epicondylitis. It's 
commonly associated with work when a 
screwdriver is used. 


Raynoud's phenomenon. Also known as 
white finger or vibration syndrome. Job- 
related causes are linked to use of vibrating 
tools. 

Thoracic outlet syndrome. Similar in prin- 
ciple to carpal tunnel syndrome, but in- 
volves compression of the nerves and blood 
vessels between the neck and shoulder. 
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GLOSSARY 


Carpals - Bones of the wrist. 


Carpal Tunnel - A passage between the con- 
necting band of the hand and the carpal bones 
that is sometimes a site of compression of the 
median nerve. : 


Carpal Tunnel Syndrome - A pinched nerve in 
the wrist that causes numbness and tingling of 
the hand. 


Chronic - Suffering from a disease or ailment of 
long duration or frequent recurrence. 


Cumulative Trauma Disorders - Repetitive 
motion disorders. 


Degeneration - Progressive deterioration. 


Diuretics - Tending to increase the flow of 
urine. 


Ergonomics - Study of equipment design in or- 
der to reduce operator fatigue and discomfort. 


Inflammation - Redness, heat, swelling, and 
pain caused by irritation, injury, or infection. 


Ligaments - Strong bands of tissue that hold 
bones in place. 


Median Nerve - The nerve that passes through 
the carpal tunnel. 


4] 


Rheumatoid Arthritis - A usually chronic dis- 
ease that is of unknown cause and 1s charac- 
terized by pain, stiffness, inflammation, 
swelling, and sometimes destruction of joints. 


Sheath - A cover or case of a body part. 


Tendons - A tough cord or band or connective 
tissue that unites a muscle with some other 
body part. 


Tenosynovitis - Swollen tendon sheath. 


Thenar muscle - The muscle at the base of the 
thumb. 


Trauma - A wound caused by sudden physical 
injury. 
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SAFETY MANUALS 


Accident Investigation (SM /0) 

Accident Prevention (SM 4) 

Back Injuries in the Mining Industry (SM 24) 
Carpal Tunnel Syndrome (SM 23) 

Coal Mine Maps (SM /2) 

Coal Mine Roof and Rib Control (SM /8) 

Coal Mining (SM /) 

Coping with Substance Abuse in Mining (SM 25) 
Electrical Hazards (SM 9) 

Fire Safety (SM / 3) 

First Aid (SM 3) 

Heat Stress in Mining (SM 6) 

Industrial Hygiene for Healthier Miners (SM 21/) 
~ Job Safety Analysis (SM 5) 

Laboratory Safety (SM 26) 

Mine Escapeways (SM / /) 

Mine Gases (SM 2) 

Mine Ventilation (SM 20) 

Permissibility — Electric Face Equipment (SM /6) 
Personal Protective Equipment (SM /4) 
Radiation Hazards in Mining (SM 7) 
Stockpiling Safety (SM 27) 

Surface Haulage Safety (SM 22) 

Winter Alert (SM 19) 














